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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence(EL) element having high 
luminescence efficiency (light extraction efficiency), 
and low power consumption in high luminosity. 
SOLUTION: The light, which is generated within the 
organic EL element, has two courses of the light (1), 
which directly goes ahead of the element, and the 
light (2), which goes ahead of the element after 
reflecting from a negative electrode 1 5. Since there is 
light pass difference, these light interfere mutually. 
The phase difference (5 between the light, which 
comes out from a luminescence layer and goes 
directly ahead of the element, and the light, which 
reflected by the negative electrode, is obtained by 8 
= TT +4 TT L/ A concerning to the normal direction of a 
substrate, in which A is wavelength, and L is an 
optical distance from a light emitting position to a 
reflective face. The optical distance L is given by an 
optical film thickness nd of an organic material which 

exists in from the luminescence position to the reflecting face (n is a refractive index and d 
is a film thickness). When the organic material, which exists from the luminescence position 
to the reflecting face, consists of a plurality of the layers, the optical distance L is given as 
the sum of the optical distance (optical film thickness) of each the organic layers. 
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«a3K:^r[aiccoi:irfeiTcDS (6) -c-^;^6n^o 

<^=<^ r + 47CL/A (6) 30 

m^OJl>e?^ 6 J^f ^ \^ . L 

m<D^^mm& i^^mm) (omtu^. ^^ttamz. 
comm. ^ u < tii^n (iE?Lfi^5im) xm^mmmo:> 

i -C^j-ftv-r C <i: *> ojsg-c ^ ^ o 
[0 03 5] CCX. PS?ffi*t**<DlS«®*T^^n- =n 
r-ikr (nr. K r iit^^^^tmtri^i>(D'C$> 

it<D^^fflc^r*e*€><i:M6 (a) <D,:fc^3^c^-ca-rc 

H6 (b) (DS:mt- Ci^i^^So ^m<0^^m 50 
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mmm. 2 0 q-^^-s;?^. t^^sei^ i j j±^mw- 

^MSIS. 5 0-^ — (Am e r i c a n Ins 
titute of Physics Handboo 
k (McGraw-Hill. 1 972. p6^11 

mx < ^ytcommkt. me (c) x-^^^ti^D (a) 

[0 03 6] ^mtnUW<0^yt::^^i!^ h^V^P (A) 

i-r^i. m^^^xmwi^ti^^y^^'^ 1 

(A) 06 (d) xm^tl^o Lfci!}^'^X. =fm<0 

^^tLX(D^(D^m^. a=2N7t(D^^MJ^X. S 
= (2N+1) ;rCDi^^/hi^c^ ( <h fe^cN^iECD^ 

. cco^«. ^ (1) ^^^xm^mt^mKo 

( a > (O^CO^^^mtcr^ ^ CC^^^It^T^o ^ 
fc. 07 (a) 'r^^^tl-S^:^®S0Df#6tl-S5l£^W 
^a^L:*^^CDmS3&^± AXSOfcffil^^^nt*. 'Ptii 
< t (j!iJ¥:?&ST^^:^J: «3 ^i^l^^-^OJ: 5 

^m.^^n^ti^o Tt^t}^. '^m(o'Bm^c^\.>x{'x. 

07 (a) ^^^Cc?^JE-r^J:^^C^^^^t;?3c'r€>:OS. 
ptj:< ^h±Kys<OW^\^xmfci^X\.^tl\-^<i:\.>. S 

[ 0 0 3 7 ] *^<DJKSi©WtSE L^^CD«fiS 

Se*R*B<D2®M-^3jgM<D«^=-. %3fe®<D^^ 

T^^et ^ ^-rnm^mii^f^ -:> n ^ ^ n^co -r-<r &c 

icI^^^-ecD^^fi^J^glLti. 07 (a) c^^^is/c-r 

cfc ^ tcts:s$n^o T^co^xf^^^-riEcD^i^Nj&i i cd 

[ 0 0 3 8 ] UX. A g<Z)^,SIia>3fe^^ifen r = 
0. 0 5 5 . kr = 3. 3 2CCOCiX, A gr <bJ$*r-2>W 
tSWt* (m^^lftiil®) ©jSK^^J&n = 1 . 7 <b L>-C. ^ 

®'r<7:)fi!:ffl^{b*5J:?>'j^^^0 6 (a) . {h) t^fi> 
-^^L. a T ^2, 195 [^s;^r>] . R=0. 9 

SEta-S) -r^b^A 1 m Qa CO^CD^^vilx^g^SA = 5 1 0 
nm^C^br. 07 (a) iy>t^^mcW.'^mmm<DmM 
UmWiX. 9 8 nmirjiSo ^ r = tc -^t^T ><b Urtt 
^[•r^xb 7 5 nm-C^-SOT*. 2 3 nm/cttJimT&WC^ 
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[0 03 9] ^mtn^m<o^yt:^^ ^ h )V(Dm t u 
mf^^tmm(^m2^c7jkro §m(D^^\j^m&u. a = 51 

OnmCC^6tl6o 0 2 JC:^U/c::7 it h^U 5 ^ ^ •fe>X 
• x-^tJ' h;i/P (A) (c) . (d) ^ffil^r. 

*"ccr>i©Bi (mi^mmm(omm) <d6 i nm. ©9 

8nm. (3)135nm. ®173n mO^-^^oi^Ttt 10 
nmr^^yt^S&UMAx 6 1 nm. 13 5 nmrtmCi 

[0 040] ^T. m2(ommmm<ommE Lm'j-<Di'f 

1^(3:;^/^-^ >i5^^tcj:«:i 1 0 — 3 0 0 n m^J^CDM 20 

&-So I Tojitc«jE?L«^aui. wT-mmmm 

[004 1 ] :i:m^<Dmm<DmmE L^T-^C*>l^Tffil^ 

:c-;ut;?r (TPD) . hV'y:^^)vr^> 

-NPD) . y -^il^iyr^^^m (CuPc. H2P 
c) . X^WN'-x h!j<y r 5 >^ (m-MTDAT 

A) tjitt^mi^hti^. M'l^mm^ntLxu. tju^ 

— iHSft (4— Me thy 1 — 8— hyd r oxyqu 

inol ine :Almq3) . -^V U^A— ^^./y > 
m (B e q.) ^cCi?b^^«3. C.tlh(Di^m\tm^^C^ 40 

(PBD) 'Kn/c^T'^3t«f4<hLrj:<»]^Dnr 
fc 3 ^^(.^iitiEfmmiimtm^mr^ 2 mm 

[0 042] 36(C. F-f>^M3P4ci:Ur&S. 
^2 0^li/c?t^«:J:or. A 1 q3^cC<^:0^«3p2^ 50 
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^JJ^X IE?L^iiJlcbCDW®^< (J^3 0n 

mJti^rt) (cmt**i|.^ifeni o 1 1 0 m o 1 

0^-3 0 0 nm^CDMJ^Tfl^^^n^o +^^cSS* 

a. Mgr. Ca. Sr. Ba. Ti. Mn. AK A 
In. Sn, Zn. Z r ^cr)3fe^7C^^i*^b'2>l^ 

cicn6cD^*5ffit^6n^. r>rt/:^u^jas«. was 

t:f'6/ci6CC. Ag. A 1 ^^i'iCD^^iLrffili^o 5 
6tC|^±Ccm«»<^SJK<!:UrL i F. Si02^^|^ 

[0 04 3] ^m^m^<oyt^^mt^mm^c:h^^^ 
mup^comirmiit. n = i . 7 t-r^. c^h<o^{t 

-r^T. 5- r30^7ry/2'-7z:CDfBSP*9&C^-E>a Ctl^CD^ 

m'¥-mmm(Dmmrj:mm^me (a) cd^>&^^. 

^^^3!>5, N=l. 2. 3CDJi^t?tf-^L/cMm^^l 0 

[0044] ^^T. m 2 (Dm^mi}^o:>^m 1 s^^co 

(1) ^?F^M1 

1 ) ^mm-r^o mmiji^ 1 . 1 mmo i t ofitf^yxm 

y ^ —it:(,Cj:'r>X2mmtm<Dm^^^'^ — >^]f^f&-^^o 
7>c't?^5fc^fJ^5!5fcinJSU:^cf^oc V :7'p tvi^r ii^n- jkd^ 

ci—NPD^mfmmi^cj^^xM^mox. mm^n 
[0 045] mm^m^. M^mi^^2 . 7 x 1 0 - 4 p 

a. ^«U-h3&5 1 nm/#i-r€>o 56tC^Lr. 
A 1 mq 3^f^^(^C^«LTm-?-|^3^t4^lli Utc^ 
A 1 mq3<DMi¥«. S: ( 1 ) rN = 1 toxmib^b^ 

P D i A 1 m q 3 ©I^M^^iStC^ 0 . W&'t XCO^t^m 

mmttt. mi i(o^'>rj:m»^^m&vx\.>^ct(tctj: 
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1 ) ^M^^uxmm 1 6 0 n m<D^m^m0&of^ 

mt 2 mmftCD,'^.mii^^f#So A 1 MfeJi^Mil 
3&53 0 0 nmCDL i F ^^,aU-Ci^SJK^?BR£'r ^ 
e>tc. ^rg14//x (Ar) #HMi*'-e. CCDfR^cDitc 

[0 04 6] (2) ^Ji^«a)2 10 
lEfl&Xmt OX. m-MTD ATA^ I TOmfeJbCC 

[0 04 7 ] (3) ^ff^ms 

^^mm-r^^^nt l-c. mm^^ i 5 o n hkdm 

TS'JSL/cJe^. nr=0. 3. kr=5'C^o/ci„ C 

o^^Sc^ffi-or, 01 2c[:)^:?&>6««?>/cJ£*f®-roD 
€>o m^mmmo:>mmu. mi i(D^^rj:^i)^(^t^= i 

[0 048] 30 

m'T-mmmco^^mmnd^tt. nd= (2n-i) a/ 
<om^mm^^<D^^mmn diet, n d = ( 2 n - 

1) A/4. (n«®ST^. d«lia/l. A«^CDi*J.i:n 
nd = (2N-1) A/4. ( n «®Sf^. d«|®9. 
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;i(D*^M/lcc J: S Tg^Sam^ $ ^3 iiidi) ^ c i T&^-r ^ 

[0049] gg^5iatscD»Bj-c«. 

T«i^^7^^Mi¥ndt3:. nd = (2N-1) A/ 
4. (n«®ST^. d«M/l. A «|Efe3feCD*.C^^g:g. N 

K - 1' > J: . m^mmm<Dyc 

Milnd&i. nd= (2N-1) A/4. (n«®*f 
m. d«JB;^. A«^3^M>«^C^ft;S. N«iE<Dil») 

[0 05 0] m^msnm^cD^mxitt. 
mmm^^m(Dyt^mmn di:s:. i%3fecD*>c^2es± a/ 

[0 05 1 ] m^m 1 1 iB«g<Dj%aj-cti. Wta^MMco 
^^mmmodft^l^mnd^:^:. nd= (A/4) (2N 
-^r/7c). i^r = arctan(2nk^/(n'- 

(n,) (Kr) ) (n^^n.'+K.='-C^ 

(om^mm^ytmcoyt^mmn d{t. n d = (a/ 

4) (2N-5'r/7c). r = a r c t a n ( 2 n k 
./ (n^- (n.) (K,) ') ) + (n^^n.' 

lit. m^^mmo:>m^mmn^^m(Dyt^mmndu. 

nd = (A/4) *(2N-^r/7t) , r = a r c t 
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an (2nkr/(n' - (n.)^ - (K.)^) ) +7r. * 
^^^oteiS^^^^tc^ai-r 6 c i ^ o iS^ii l 4 

[0052] nam 1 5i3i8©|%W-ei3:. wa^MMo 

^^mmmco^^mmna^'x. nd= (a/'4) (2n 

-5r/7c). ^r=arctan(2nk,/(n'- 
(n.) ^- (K.) ^) ) + 7r. (n'^n.' + K.^^*) 

^mmndftt. nd= (AX4) i2N~a r^Tc) . 
^r=arctan (2nk./ (n* - (n,) (K 
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mmcommtjimm] 
a. 

[^ 3 ] ^ 1 (ommm^<om^mmm<omm^^^tc 

[US] ^^^aitt«*sfiiE?L^S14W3f4cD^ie^in 

-So 

[ HI 7 ] ^S^ft^octt. D/c^^S:g7&^ hmimi^ -vo^yt 

[1^8] m2<D|life?F^^<Dm^^3^MOM/¥*^^yt 

[^11] mmEi.m'T^m^mmmoy^^mm(D^ 
^ ( 1 ) ^TTkLfcm-v^^^. ^ 

^ (2) ^^o/ci^-r^&So 

[^ 1 4 ] iE?Lfft^lS^®^W-r^ 2@M^W«IE L 
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3 a 
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4b 
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